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» Test Reference Year (TRY) — artificially constructed year of hourly data which is

representative for prevailing climate (multiyear period), selection

of the most appropriate months from a number of different years
» Meteorological background for dynamic building energy

simulations derived according to procedure from normative

document HRN EN ISO 15927-4

* Meteorological conditions have major impact on heating

and cooling energy demand

 Energy demand and consumption in future climate

conditions considering climate change

http://greenbuildingalliance.blogspot.hr

e Q: Can our current homes endure these new conditions?

Test reference year (TRY)
in future climate for Croatia

Renata Sokol Jurkovi¢, lvan Guttler, Melita Percec Tadi¢
Meteorological and Hydrological Service, Gric 3, Zagreb, Croatia
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Hrvatska zaklada za znanost

Present TRY0 P0 1983-2005

e Zagreb-Maksimir meteorological station

e SIS solar radiation 1983-2005 CM-CAF,
EUMETSAT

e Hourly data

 Air temperature (T)
» Relative humidity (RH)
e Wind speed (WS)

» Global solar radiation (GR)

e 3760 hourly values smoothed at month-
to-month joints - possibility of using in
the loop

Future TRY1 P1 2011-2040
TRY2 P2 2041-2070

e Climate model CNRM-CM5 (Centre

National de Recherches Meteorologiques /
Centre Europeen de Recherche et Formation
Avancees en Calcul Scientifique
CNRM/CERFACS)

e RCP4.5 scenario

e Delta change between PO model data
and P1 or P2 model data

e Adding absolute values (T) and relative
values (RH, WS, GR) to TRYO
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Table 1. Mean temperature at Zagreb-Maksimir meteorological station for period 1983-2005 and corresponding standard Accordlng tO mean anr.]ual temperature’ TRYO'is
-~ o5 deviation. Mean annual and seasonal temperature in TRYO, TRY1 and TRY2. The highest changes are bold. Absolute frequency representative for multlyear perlod
s of T230°C T<0°C, e e By the 2070s mean annual temperature of TRY
® i >30° <()° . o . .
% 20 1 Period Tann (oc) TDJF (oC) TMAM (oC) TJJA (oc) TSON (oC) (numb?r)of (numb?r)of $R9¢89Cted tO be almOSt 2 C hlgher than IN
© events events
O 15+ : C
3 K T 1983-2005  11.1 11.5 20.6 11.0 1.2 - - . Elggzts'tnab?ﬁtlg:ea ﬁgasnp%% iqS In summer and
= 10f ' T ) ) ] west In wi |
| staev 1983-2005 0.8 1.3 1.1 1.2 0.9 e Absolute frequency of T=30°C in hourly data is
5- M1 ¢ T .. TRYO 11.4 1.8 11.7 20.8 11.2 48 883 increasing in TRY1 and TRY2 (3.4 times, i.e. 6.1
TR | A | T TRY1 12.3 2.4 12.4 22.0 12.1 165 748 times higher than in TRYO) |
I VY VE VIEVIE X XXX TRYD 133 31 130 236 13 206 66 e Absolute frequency of T<0°C is decreasing and
Figure 1. Daily mean temperature at Zagreb-Maksimir mean ' ' ' ' ' in TRYZ2 it is at 64% of the value in TRYO
| meteorological station derived from TRY hourly data.
10— T T Relative humidity
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80+ Table 2. Mean relative humidity at Zagreb-Maksimir meteorological station for period 1983-2005 and corresponding standard Mean annual RH decregses by Only 2.7 A) In
;@“ i ) deviation. Mean annual and seasonal relative humidity in TRYO, TRY1 and TRY2. The highest changes are bold. TRYZ2 but more emphaS|zed are seasonal
> A B | changes
S 60f W . i i i
2 | Period RH_ (%) RH (%) RH (%) RH,, (%) RH,_ (%) Easily not_lceable are lower values In TRY1_and
E TRY2 during summer and partly during spring
S 40 RH  1983-2005 74.6 81.4 67.6 68.9 80.8 and autumn — cooling season
© e Summer values are by 3.9%, i.e. 9.1% lower
O i | ,
—TRY1|  RH__, TRYO 74.1 80.4 69.9 67.5 78.8 e In TRY1 winter and autumn relative humidity is
o ITTTRYE RH TRY1 73.0 80.5 68.8 63.6 79.1 slightly higher than in TRYO
|1 11V vV Ve VIEVIEIX X Xl XI
. | Y 7 RH__ TRY?2 71.4 80.0 68.7 58.4 78.6
Figure 2. Daily mean relative humidity at Zagreb-Maksimir
“meteorological station derived from TRY hourly data.
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—TRYO Wind speed « Mean annual wind speed in all TRYs is the same
of — TRY1 | Table 3. Mean wind speed at Zagreb-Maksimir meteorological station for period 1983-2005 and corresponding standard deviation. ) Mea.n. wind Speed durm.g winter ShOV\./S aISO. :
. — TRY2 Mean annual and seasonal wind speed in TRYO, TRY1 and TRY2. The highest changes are bold. Absolute frequency of Stablhty but there are differences durlng Spring in
£ 4 T WS>8 TRY1 and especially during summer in both
%’ Period WS _ (mis) WS_ _(mis) WS__(mis) WS (mis) WS__ (mis) (nunﬁbeﬂs future TRYs
I : : : 0/ i
S 3 events) * The highest relative increase of 8.3% is in
e WS 1983-2005 15 15 1.9 15 13 ; autumn in TRY2 but the highest mean WS is 2
'8 mean . . . . . . . -
= 2/ m/s in spring in TRY1
= WS 1983-2005 0.1 0.2 0.3 0.2 0.1 - .
stdev e Fresh breeze (WS=8 m/s) events are rare in
1 WS, ... TRYO 1.6 1.5 1.9 1.6 1.2 2 TRY but increase in TRY1 and TRY2 is
L ws TRY1 16 15 2.0 17 1.2 5 noticeable which indicates increase of number of
S VoV VE VIEVIE X X X X WS TRY?2 16 15 19 17 13 4 extreme events
Figure 3. Daily mean wind speed at Zagreb-Maksimir
“meteorological station derived from TRY hourly data.
400! — TRYD) Global radiation e Mean annual value in TRY1 is 3.6%, i.e. 6% in
N — TRY1 TRY2 higher than in TRYO (Tab 4)
N — TRY2 Table 4. Mean global radiation at Zagreb-Maksimir meteorological station for period 1983-2005 and corresponding standard °
“-g 300 deviation. Mean global radiation in TRYO, TRY1 and TRY2. The highest changes are bold. Absolute frequency of GR=1000 W/m®. g]léi]r?lgjt?tg(ljo:#rgggaggsstﬁ;eyr;c:requalIy
g GR21000 o Hi : - : :
'.,% PeriOd GRann(W/mZ) GRDJF(WImZ) GRMAM(W/mZ) GRJJA(WImZ) GRSON(W/mZ) Wlm2 (number ngheSt. Increase IS eVIdent dur”:]g Summer
3 2001 of events) (11.5% in TRY2) and lowest during autumn
= GR  1983-2005 151.2 61.4 186.4 246.9 108.1 i (around 4% in future TRYs) (Fig 4) |
f o tes32005 61 68 10a 120 7s | - "Athoughsmallamounts cooling season i
CR.... TRYO 148.0 96.5 180.0 250.4 103.7 2  In TRYO only 2 events with global radiation
0 S A GR_ _ TRY1 156.6 59.6 190.2 267.7 107.3 39 higher than 1000 W/m2 were determined but in
L1 W IV OV OVE VI VI X X X X GR _ TRY2 160.2 59.9 1916 279.3 108.5 78 future TRYs there are 39, i.e. 78 such events

Figure 4. Daily mean global radiation at Zagreb-Maksimir
meteorological station derived from TRY hourly data.

* Changes are not equally distributed throughout the year
e Lower relative humidity combined with higher temperature and higher wind
speed indicate dry and hot summers with larger number of extreme events
e Diffuse solar radiation is also part of TRY (not shown in poster) and show
similar behavior for future TRYs as global solar radiation
e Considering only test reference year, heating demand in future will decrease

and cooling demand will increase

e Cooling season changes of meteorological parameters are expected to have
larger influence on increase of energy demand

 Test reference year for future periods should be included in adaptation to
climate change studies

e Further research — run dynamic building energy simulations with TRY1 and
TRY?2 to estimate change in energy demand in future climate
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